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lowed. The latter effect must have been due to a chemical sub-
stance passing into the fluid perfusing the donor heart during
the period of vagal stimulation, and having then been con-
veyed to the recipient heart. Subsequent experiments have left
little doubt that the chemical mediator of the vagal effects is
an ester of choline, namely, acetylcholine. Experiments of a
similar nature have proved that an adrenaline-Ufa sulstance is
produced during stimulation of the accelerator nerves.
The vagal substance is quickly destroyed after its production.
In order that a chemical shall serve as a mediator of vagal ef-
fects it is absolutely necessary that it be removed rapidly after
it is produced. Otherwise it would continue to exert its effect
and so cause prolonged slowing or even arrest of the heart. The
destruction of acetylcholine is brought about by the action of
an enzyme present in the heart muscle as well as in the blood
and other tissues. The enzyme is called cholincsterasc. The
action of physostigmine (eserine) upon the heart is, as men-
tioned above, similar to that of the vagus, or of acetylcholine
itself. It has been shown that eserine acts simply by antagoniz-
ing the action of the cholinesterase. In other words, it prevents
the destruction of acetylcholine which is being liberated con-
stantly from the vagal endings and, as a consequence, enhances
the tonic action of the vagus.
More recent work has shown that the conception of a chemi-
cal or humoral mechanism in the transmission of nervous ef-
fects has a much wider application. Not only the effects of the
vagus and sympathetic upon the heart, but also those of other
parasympathetic and sympathetic nerves, e.g., of the stomach,
intestine, blood vessels, etc., are mediated by chemical ma-
terials (see p. 614).
The control of the action of the teart by chemical substances
carried in the blood stream. The importance of the minerals
sodium, potassium, and calcium upon the action of the heart
has ken described (see p. 176). Adrenaline, the hormone of
the medulla of the adrenal glands, acts upon the heart in a man-
ner similar to that of sympathetic stimulation (see p. 463).
The carbon dioxide and oxygen pressures in the blood exert a